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ClaiTTis in 07/996,817 as of termination of interference on 2/75/Q2 

32. A method of monitoring thickness change in a layer undergoing rotation of 
(a) a semiconductor device or (b) a patterned layer intermediate, wherem the layer is 
composed ofa material selected from the group consisting of an insulating material, a 
semi-conductmg material, a conducting material, and combinations thereof, and the 
semiconductor device or patterned layer intermediate is undergoing a process selected 
from the group consisting of chemical mechanical polishing, resist development, post- 
exposure bake, spm coating, and plasma etching, said method comprising the steps of 

illuminating a section of the rotatmg layer through the back side of the 
semiconductor device or patterned layer intermediate v^ith light of a wavelength between 
about 1,000 imi and about 11, 000 nm, 

passing a reflected light signal returning from the illuminated section through a 
rotating coupler, 

measuring the reflected light signal, and 

deteiinining thickness change based on the measured light signal. 

33. rhe method as claimed in claim 32, wherein the wavelength is between 1,000 
nm and 11,(jOO rmi. 

34. A. method for manufacturing semiconductor devices and silicon-on-insulator 
wafers com])rising the steps of 

polishing a substrate by rotating the substrate and contacting one side of the 
substrate with a polishing pad, wherein the substrate is composed of a material selected 
from the group consisting of an insulating material, a conducting matenal, a 
semiconductor matenal, and combinations thereof, 
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lilunLinating a section of a film on the substrate while the substrate rotates and 
undergoes polishing by passing light from the side of the substrate not being pohshed 
through the substrate to the section of the film on the substrate undergoing pohshing, 
wherein the light passing through the substrate has a wavelength between about 1,000 nm 
and about 1 L,000 nm, 

optii^ally receiving a light signal reflected from the illuminated section with an 
optical receiver which rotates with the substrate, and 

passing the reflected light signal through a rotation decoupler connected to a 
photodetector, which does not rotate with the substrate, and 

calcalating thickness change with an analyzer connected to the photodetector 
based on imerferometry. 

35, The method of claim 34, wherein the illuminated section of the fihn contains 

a pattern. 

36, The method of claim 34, wherein the wavelength is between 1,000 nm and 
1 1,000 nm. 

37, A method of monitoring thickness change in a film on a substrate undergoing 
rotation comprising the steps of 

illuminating a section of the fihn through the back side or from the front side of 
the substrate, 

meii^suring a light signal returning from the illuminated section with at least one 
photodetector undergoing the same rotation as the substrate, 
concerting the hght signal to an electrical signal, 
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passing the electrical signal through an electncal slip nng and deterniinijig 
thickness ch;inge based on the electrical signaL 

38. The method of claim 37, wherein the fihn is undergoing a process selected 
from the groap consistmg of chemical mechanical polishing, chemical vapor deposition, 
resist development, post-exposure bake, spin coating, and plasma etching, 

39. The method of claim 37, wherein the illuminated section of the film is 
illuininated by light having a wavelength between about 1,000 and about 11,000 
nanometers. 

40. The method of claim 37, wherein the illuminated section of the film is 
illuminated by light having a wavelength between 1,000 and 1 1,000 nanometers. 

41 . A method according to claim 37, wherein the illuminated section of the fihn 
contains a pattern. 

42. A. method of monitoring thickness change in a fihn on a front side of a 
substrate undergomg rotation comprising the steps of 

illuminating a section of the film from the front side of the substrate, 
measuring a reflected light signal returning from the illuminated section widi at 

least one photodetector undergoing the same rotation as the substrate, 

passing the reflected light signal through a rotating coupler which connects to an 

analyzer and monitoring thickness change based on the measured light signal. 

43. The method of claim 42, wherein the film is imdergoing a process selected 
from the group consisting of chemical mechanical polishing, chemical vapor deposition, 
resist development, post-exposure bake, spin coating, and plasma etching. 

3 

Received from < 6503541457 > at 1130/03 /:59:48 PM [Eastern Standard Time] 

Copied trom 09909/bb on 1:5-01-/^004 



01 30 2003 17:00 FAX 6508541457 



FISH & RICH.\RDSON 



44, 1 he method of claim 42, wherein the illuminated section of the film is 
illuminated by light having a wavelength between about 200 and about 1 1,000 
nanometers. 

45. llie method of claim 42, wherein the illuminated section of the film is 
illuminated by light havmg a wavelength between 200 and 11, 000 nanometers. 

46- I'he method of claim 42, wherein the illuminated section of the film contains 
a pattern. 

47. A method for producing a semiconductor device or a patterned layer 
intermediate, which comprises tlie steps of: 

polishing at least one layer on one side of the semiconductor device or the 
patterned layer intermediate, wherein the layer is composed of a material selected fi*om 
the group coosisting of an insulating material, a semi-conducting material, a conducting 
material, an<i combinations thereof, 

illuminating said at least one layer with Hght of a wavelength betvv^een about 200 
nm and about 1 1,000 rnn during the pohshing step by projecting the light through a 
rotation decoupler to said at least one layer, 

measuring the intensity of the light reflected by said at least one layer, 

calculating the thickness of said at least one layer based on the intensit>' of the 
reflected light, and 

terminating the polishing step when the layer thickness reaches a predetermined 

value. 

48. The method as claimed in claim 47, wherein the thickness is calculated based 
on mterfero^-netry. 
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49. The method of claim 47, wherem the wavelength is between 200 and 1 1 ,000 
nanometers. 

50. A. method for manufacturing semiconductor devices and silicon-on-insiilator 
wafers from a substrate comprising the steps of 

poHshing the substrate by rotating the substrate and contacting one side of the 
substrate with a polishing pad, wherein the substrate is composed of a material selected 
from the group consisting of an insulating material, a conducting material, a 
semiconductor material, and combinations thereof, 

illuminatmg a section of a film on the substrate while the substrate rotates and 
undergoes polishing by passing hght from a side of the substrate not being polished 
through the substrate to the section of the film on the substrate undergoing pohshing, 
wherein the light passing through the substrate has a wavelength between about 1,000 nm 
and about 1 1,000 nm, 

measuring a Kght signal reflected from the illuminated section with a 
photodeteclor which rotates with the substrate, and 

passing the reflected light signal through a rotation decoupler connected to an 
analyzer, and 

calculating thickness change with the analyzer based on interferometr>'. 

51. The method of claim 50, wherein the wavelength is between 1,000 and 
11,000 nanometers. 

52. A method for manufacturing <t 5>enuconductor device, a patterned 
intermediate, or a sihcon-on-insulator wafer from a substrate comprising the steps of 
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polishing at least one film on a front side of the substrate by rotation agiiinst an 
abrasive surface, wherein the substrate comprises at least one layer which is composed of 
a silicon material and wherein said at least one film is composed of a material selected 
from the grc»up consisting of silicon oxide, silicon nitride, and poly-silicon, 

illuminating said at least one film by shining light from a back side of tlie 
substrate thj ough the substrate to said at least one film causing light to reflect off of said 
at least one film, wherein the illuminating light has at least one wavelength of energy 
near or below the bandgap energy of the silicon material of the substrate, 

passing the reflected light through a rotation decoupler, 

analyzing thickness of said at least one film based on interferometry and based on 
the reflected hght, and 

stopping polishing when the fikn thickness reaches a predetermined value. 

53 The method of claim 52, wherein the rotation decoupler is a fiber-optic 
rotating decoupler. 

54. The method of claim 52, wherein the rotation decoupler is an electrical shp 

ring. 

59. A method for producing a semiconductor device or a patterned layer 
intermediate, which comprises the steps of: 

Polishing at least one layer on one side of the semiconductor device or patterned 
layer intermediate, wherein the layer is composed of a material selected from ihe group 
consisting '^f an insulating material, a semi-conducting material, a conducting material, 
and combinations thereof, 

illumnating the side of the semiconductor device or patterned layer intermediate 
not being pohshed with light of a wavelength between about 1,000 nm and about 1 1,000 
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nm during the polishing stq) so that the light passes through the semiconductor device or 
the patterned layer intermediate and reaches said at least one layer, 

measuring the intensity of the Ught reflected by said at least one layer, 
calculating the tliickness of said at least one layer based on tlie intensity of the reflected 
light, and 

terminating the polishing step when the layer thickness reaches a predetermined 

value. 

60. The method of clahn 59, wherein the thickness is calculated based on 
mterferometry. 

61. The method of claim 59, wherein the wavelength is between 1,000 nm and 
11,000 nm. 

62. A method for manufacturing a semiconductor device or a patterned 
intermediate or a sihcon-on-insulator wafer from a substrate comprising the steps of 

cheEiically mechanically polishing at least one film on a front side of the 
substrate, wherein the substrate comprises at least one layer which is composed of a 
sihcon material and wherein said at least one film is composed of a material selected 
from the grc'up consisting of silicon oxide, silicon nitride^ and poly-silicon, 

illuminating said at least one film by shining Ught from a back side of tlie 
substrate thj ough the substrate to said at least one fihn causing Ught to reflect off of said 
at least one film, wherein the illummating light has at least one wavelength of energy 
near or below the bandgap energy of the silicon material of the substrate, 

analyzing thickness of said at least one fihn based on interferometry and based on 
tlie reflected light, and 
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Stopping polishing when the film thickness reaches a predetermined value. 

68. The method of claim 64 wherein said exposed layer surface is irregular with 
raised and depressed areas thereacross, the material removing substance apphed to the 
exposed layer surface is a slurry of abrasive particles, and material is removed from the 
layer exposed surface by mrging the slurry against the layer exposed surface with a planar 
surface and providing relative motion between the layer exposed surface and the planar 
surface, 

69. 1 he method of claim 68 which additionally comprises detecting a 
characteristic of the varying intensity of the detected second beam component which 
indicates when the exposed layer surface has become planarized, and, in response to 
detecting said characteristic, altering the material removal process on said layer exposed 
surface. 

70. The method of either of claims 68 or 69 wherein said relative motion is 
provided by rotating the substrate and layer with respect to the planar surface. 

71. The method of any one of claims 64, 68 or 69 wherein the layer is a dielectric 
material layer, 

82. The process according to either claim 77 or 81 wherein the placing step 
includes placmg the first side of the substrate in contact with an abrasive medium, and the 
process furtlier comprises the step of providing relative motion between the first side of 
the substrate and said abrasive medium. 
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